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4 8 1 have dut llightly touched upon the Nature 


and Uſe of the THERMOMETER in the Trea- 
tiſe on the Ba RoHT AR, it may be proper 
here to give à further Account of an Inftru- 
ment ſo generally uſeful, in itſelf ſo very curious, and 
which has arrived to it's greateſt Perfection only within 
twelve Years paſt, by the fingulat and amazing Invention 
of Mr. J. A. Bxavnivs, of the Imperial Ac Abu of 
Sciences at PETERSBURGH 3 of which the following is 

an Abſtract, tranſlated from his own Diſſertation on the 
„ 1 he uſed for the Purpoſes of exploring 
the moſt wonderful Extremes of Heat and Cold was that 

C7 of De L'IsLe, which was divided from the Point indica- 
ting the Heat of boiling Water 10600 Degrees, above and 
bo; 5 and in fome he mentions more than 800 to the 


wh 


* 


3 * 
— £ 
wy 
” 
« 
* 
. * 
. 
5 
2 
10 1 
& 
I . 
- 
— 
of 
3 
4 - 
- > 
# 
” * 
F * 4 
ll 
* 
* 
— 2 
„ 
8 
8 . 
0 
* 
* 
4 
. "Y 
* * 


» 
= 
* 
—_— 
1 8 
* ry f 
A 8 
2 5 1 * 
n 
1 3 
— 4 8 
: I . 
"4. 
r 
4 * » x . 
_ - : 
S 
4s A 
<4 8 
Ix I 
4 £4 
SY + 
** PR * 
85 8 
4 ? 
. * 
* 
f 8 75 8 
Kt ' 
_ 
3 b 
5 * 
8 x * 
2 , 
8 
. C 
WR 
$; 
* 9 
* 
Wc 
4 — 
— 
. 
N 3 
. 
E. 
4 
* 
* » _ 
3 
1 ; BY 
- - 
4 , 
C — 
* 
„* 3 2 
4 > * 2 
by bi — I 
— — — 
* * 
: * 2 N 
N 3 
"= 
2 84 
=. 7 
* al A 
"Þ< 
+: 
J * 
3 . 
1 4 : 
3 * 
” "= 8 
. . i 
WE -. f 
* 
* 
7 
= 
- 
- 
— 
5 
5 — 
* 4 
— 
1 a 
* 
1 
N 
7 =: 
74 N 
* 
- 
F * 
* 
F 8 
. 
- * 
- 


| which, was 24 Be Fe $4 had eyer. been ſeen. 


8 | | . . 7 8 
, X 45 a 8 
99 . ; 6 Desen of the „„ 


5 n $ Scale i is e in common Uſe, I have laces it 5 
| by De Lift $ on one Side, and that of Sir Tea AC Nzwro * 
(as is generally ſuppoſed) on the other, 48 you obſerve in 5 


the Copper- plate of the Grand. Th bermomete | 
Mr. BRAUNIus obſerves, that neither Fabrenbeit, 5 


annexed. .- 


Reaumur, Mu ſchenbroek, nor any other Perſon before 
himſelf, had been able to produee an artificial Cold which 
would cauſe the d to deſcend more than 40 Degrees be- 
low the Cypher (o) in Pabrenheit's Scale, which was 110 


in "his own ; but that "taking the Advantage of 2 very 


cold Air at Peterſburgh (Dec. 14, 1759), the & ſtanding 


| at 205, he made a freezing Mixture with ' pounded lce 
and Aqua Fortis, hieb, upon immerging the Bulb of 


the Thermometer, ſunk the Mercury to 134 Degrees; 


1 4 


before.” 5 C8 1 = 


"Flulke G Gt” wir Sete; he 'retojved” to try Unt | 


| might be done with a Mixture of Snow and Aqua Fortis, 


and aecordingly made one, in ; which, placing his Ther- 


mometer, the 2 ſunk to 260, with à very few Drops o 
Agua Fortis; and by banine in a little more, it ſunk to 


1 5 


380 immediatelj x. 


Mr. BRAuNivs bad ready by him 2 Glaſs filled 


with Snow, and taking the Thermometer out of the 
former, before it loſt much of i its Cold, he placed it it in this 


ſecond Mixture, and was agreeably ſurpriſed to oblerue 
2 hp Mercury geſcend 470 Begrees. , 
ge ſays, ſuch a ſtupendpous Deſcent of 5 induced * | 
to think, at firſt, that it could not be owing to cold, but to 


a Fracture of the Bulb of his Thermometer; which, when 
he had taken out, b. be Was rejoiced to find was entire 


and unburt. A. 


He now Prod! for the firſt Time, that the 5 was 


- p0 longer moveable 1 in the Tube, but remained without 
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STANDARD TrenMoneren, 


Motion 712 Minutes in the open Air, cold to the 
gree 203; and beſng carried into a Room 125 warm, 
- _ after a few 4 ov the 55 recovered its Fluidity, an Kd. . 
| began to aſcend. - PER). 1 
Nile now dend to conſider whe might be done with 1 
other Sorts of Fluids in the Production of artificfal Cay 
with this View'he-tried various frigorific Mixtures, made | 
| with the following Liquors, and obſerved the Degrees 
N through which tne Me deſcended: 25 6 ens as in the 


Tible:bolow, 7 07 1 7 : 3 


Common Wines 7 noch = . 7. 8. 
Spirit of eee ee 2 ee e 

- Spirit of Sulphur Mole” | dai af AER 4 
Spirit of t Horn Nm 4 ie Na : 

bo Brandy . e er e 


Spirit of Wine Camgh. 3 we CEOS © AS Hoe LS 


e e cab na ee , e wa ASS Pk 
0 8weet Spirit of Vitriol! = 20. NN 
Spb teef 8e Ale IT 


its Simple Spirit of Nitre 
Hoffman's Anodyne Liquor” „„ 
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' 
' 
be 
'O 
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Oil of Vi trio!!! e 8 * Wo . 
+ Aqua Fortis |” | SITS 45. OE: > 

8 "By thele Meme wt was aides) 2. was 
only hne Liquor left for him to try, viz. the Fuming i 


Spirit Nitre, and this he did next uſe with amazing 
Sueceſs; for having provided ſeveral Glaſſes filled with 
| Snowy on December 25, he povred the Spirit of Nitre in 
one, and the Þ ſubſided to 330 ; it there became motion 
Ves, and broke the Bulb of the Thermometer,” He now 1 
- * firſt obſetved the U ſolid; though not totally ſo, for 4 


{mall Quantity in the Middle of the Ball remained fluid. © 


- The external Surface of the mercurial Globe was conti- 
abus, W hard; ſo that * put into a Mor- 
RI ONE. tar, 1 
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tar, bs beaten flat with the Peſtle, and appeared: like | 


Lead, emitting, the ſame found when ſtruck ; being re- 


duced to thin Plates, they were cut with a Knife, and 
- reſembled the Brightneſs of the pureſt Silver; but in 


about twelve Minutes they began to melt, and ſoon e- 
covered the uſual Fluidity. 0 


On December 26, the natural Coleen rains 
ing any before, being at 212, Mr. Braun took . 


 . portunity of repeating his laſt Experiment in two Ther- 
mometers, and with ſuch Succeſs, that he obſerved the 


to ſink down to 650, and examining the Bulbs, found 


- they were both cracked in ſeveral Parts, but yet adbered 


to the Mercury, which he obſerved was now. juſt 
thoroughly congealed ; and therefore he makes | this 
Degree 650, the Term aaron > r ' 


| fixing of Q into a ſolid Metal. 


By repeating theſe Experiments —_ various .Cir- 


cumſtances, he was at length able to produce Deſcents of 
the 5 to 680 and 700 Degrees; and at laſt to 800, and 


beyond. In this prodigious Degtee of Cold, the Bulb 


broke to Pieces, the & fell from the Height of three Feet 


to the Pavement, in Form of a ſolid Maſs, or Globe of 


Mercurial Metal, it was flatted by the Fall; in ſhort it 


was perfectly ſolid, duQile, malleable, Nc. in all W 


| like Globe ef Lead, Tin, or Silver, 


Thus all Degrees of Cold to that which congeals and. 
conſolidates uid Quickſilver into a hard Metal, have 


deen explored and diſcovered by Experiment; and are ex- 


preſs d in all the three Scales afſixed to this _— 
TT HEMOMETER, as you ſee in the Plate. 
The upper Part of this Thermometer * all 


Degrees of Heat to that with which Bodies appear glow- | 


in in Twilight. Mr. Braun has found by his Experi- 


ments the Degrees of Heat with which Tin, Lead, Bil. 


A and theſe, 
: = wi 


Srandan Tensesenab un- 

with the Heat of Melting Wax, Boiling Water, gan- 
wer Heat, &c. are likewiſe marked on the Plate. 
By Mr, Braun's Experiments it further OY IR 


thoſe very Liquors which produced ſuch remarkable De- 
| grees of Cold by their Mixture with Snow, will at the 


ſame time create conſiderable Degrees of Heat if mixed 
with Water, even the Water of diſſolved: Snow. This 
Paradox in Philoſophy requires too prolix a Solution for 
the Preſent, if tt will admit of any at all. En, 
Mr. Braun's Thermometer contains 1064 Divißons 


5 between boiling Mercury 414, and the Cold which con- 


geals it to a Solid 650; and therefore the Bulk of the 
Mercury in its boiling State, being made equal to 10000 
ſuch Parts or Divifions; it is evident, that its Bulk in a 
State of Solidity will be 8936 of thoſe Parts; and there- 
fore it's Diminution in Bulk will be s, or nearly 18 


of the Whole ; and of courſe it's Weight, or or Specific 


Gravity, will be fo much increaſed. But from a Tem- 

erate State of the Air to the Term of Congelation, there 
are but about 520 Diviſions ; therefore its Contraction in 
Bulk when Solid, will be only $3255, or about 28 of its 


ordinary Bulk in a fluid State, It's Specific Gravity is now 


14, but when made ſolid by Cold, it e 14,73 and 
in its Boiling State, it will be 13, 3. 995 
Dr, George Martine, in his Treatiſe on the eee 


of Degrees or Diviſions for making Obſervations with 


this Inſtrument, uſed by different Perſons and Societies ; 


among theſe only two begin the Scale at the Freezing 
Point, and Sir Iſaac Newton was the firſt of theſe ; Y 
and no wonder, ſince this great Man could do Nothing 
but what was conſonant to the higheſt Reaſon, which 
undoubtedly points out that Degree. of Temperature in 
the Air, by which the moſt common Fluids begin to 


. 


Fetes or abel, as the proper Tm of Compariſon fe- 


ter, has given us a Plate of no leſs than 16 different Scales 
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7 A * ge n 
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3 8 8 4 JnSCRIP W 2 
= - Heat and Cold; in all Degrevifitwne or below it; atehers 
7 2” Reaſum in the Diviſions of the other Scales par- 
_=_ eee SY eee ae 1 ex T. 
„ > 2 N x iDatekDicyfers:of: hes Models Sende n 
190 - "Compariſons of Heat and Cold: are greatly i facilitated; 
| h ' thus if 12 repteſent the Heat of the Humane Body, then 
t 24 the Heat of melting Mar is twice as great; and the - 
Ap | Heat which melts Lin being 72 appears to be 6 Limes 
=—_—_ great; and, laſtly, the Heat of - boiling Mercury. is 8 
1 which is 101 Times that of Blood, Milk, Utine, &c. 
On tñhe other Hand, the Cold of a common friexing Mix- 
5 „„ e Landun, is alſo 12; and the Cold producing 
1 the utmoſt Condenſation of Mercury being 146, is more : 
=: than 12 Limes that of the Mixture 
3 - eas Thermometers, as they are commonly ae 5 , 5 
I little elſe than mere Thermoſcopes, that is, they rather | 
He or indicate the ſame relative Degrees of Heat and 
Cold, than meaſure them, as the Word Thermometer im- 
: ports. Now in Order that they may be conſtructed to 
_ „ meaſure any Degrees in the Qualities of Heat and Cold, 
MM | it, muſt be conſidered that equal Degrees of Heat can only 
de meaſured by equal Expanſions of the Fluid; and 
= therefore thevſeveral Degrees on the Scales of Thermo- 
= meters qught to be ſuch as will adequately correſpond to, 
8 . and meaſure the equal Differences of thoſe Expanſions of | 
5 the Fluid, above or below ſome given n and that i in 
„ = | Wee immediate and facile Manner. Man C04 3 
5 Io this End, it will be neceſſary kin; anne Beat, „ 5 
as A Term or Boundary between Heat and Cold; And as” Y : 
Sir [8AAC- Nzwron has cboſen this Term, which 
8 expreſſes that Temperament of the Air in which Hater 
begins to freezes or Snow begins to thaw, i it would be preſump- 
| Gon to think of any other * ae or THE (:Ü | ; 
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Tne Priociple which 15 4 70 Newton, and De L'llego TEE - 


1 is üadgubtedlj he delt; but as Qui'a and cy 


are far fram being proper | Flad for a an un} 
Thermometer, theirs could not be uſed in ſuch 


| ter; nor can any Fluid be Foun d for this Purpole d 5 
223 or 0. 6 v5 labore. 
The mo convenient m for the Halbe is by no 


ars from what bas been faid; 


L195 


Perg rcd bse appe 


Ek Globe, as the He on "Told 
etrate, chro“ ch a 2 | 
Weseke y pro long and flarted Figure nearly 1 is thy Ut in 
the Plate; ang the Tube having, a proper Le th, "and 
Size of tlie Bor Ifo 1 is firſt, to "be miei weigh d yas xo mo 
exact Ballance 3 ane then | to be filled with Metcury | 09 


We: + lo gert 


the Top, „ As it 7 ned in thawing Se r Ice. © 1 
e Bulb is then to be immerſed into 


LES» | vt # 


econdly ; 
3 ing 2 the Hero which will expe} a cer tain 


Cane of v from the Tobe, which. mult be carefully 
| colleQed, a and its Weight taken in Gra ins, MO rs 

Thi idly The lenigeh of the Bore left” Tacane 5 y the 
Expiit6h of "the faid 9 mult be exactly meaſured in Tie 
_ Toodth Pats,” 10 76 DIMMERS BY C2 THY unn keups 


--\ Fou#thh I Tie being db; the Bufb of the Thera 5 
mometer is to be hefd over the Flame of a pft tit Lamp ti 


it /has'driven out fo much 9. that the remainder may , 
ſtand about, the middle of the Stem when the Bulb is 


again put i intb melting Snow, and thus you "wilt have, the > 


n Point” aſcertained, to be marked with a File. | 
Fiſthly; z From this Point, you ſet off the before wy mean 
fired Diſtance « or Length of 80 expell'd by boiling Water, 
and that will a aſhgn | the Print of Boiling, Wake in the 
Scale. . n 0 N 
.Sixthly ; 3 The Thermometer a as now Fs 18 988 free. 
Zing Poin: is io be very exactly we 


Weight deduct that of the empty Tube, and the Re- : 
mainder vill be che Weight of the niet Mercury.” 


« F  Seventhly . 


71 it be 


wor and from this 


. $3 4, EA W 
r F 
D 


PE. .® any Descaterion 2 
_— 8 „ Seventhly ; Then ſay. As this whole Weight of 2 
=. $i to the freezing Point i is to the Weight of that driven out 
1 5 by boiling Water, ſo is 10000 to a fourth Number A3 
tis Number A will therefore expreſs, how many of the 
—_ - - roooodth Parts of the whole $ are contained in the Mer- / 
—_ dur) between, the Points of Freezing and Boiling Water. 
FE | Eightly ; Then ſay, As the Number A is to the whole 
Diſtance between theſe two Points, fo is 100 to the 
Length of the Bore occupicd 10 100th Fart of the whole 
Bulk of N 1000. 
EO Ninthly; This Diftance or „ Meaſure of 100. Parts. is 
| carefully to be ſet off from the Fr reezing Point above to- 
© wards the Top of the Tube, and below towards the Bulb 
and each of theſe 100drs being divided into 10 equal 
Parts, they will adequately ſhew the Expanſion of the 
Mercury in 1000dth. Parts of the Whole. And thus the 
3 Scale is compleatly finiſhed for Uſe. 
_—= In all that has been hitherto ſaid, it is ſuppoſed that the 
—_— Bore of this Standard Thermometer-Tube i is every where 
equal; which ought to be examined at firſt by letting a 
' > ſmall Quantity of Þ move thro' the whole Length of the 
Traude, and then obſerving if it has the ſame Length in 
2 Part; if ſo, it is fit for the Furgoſe,. otherwiſe 
The Number A above-mentioned, I have found i in feve- - 4 
ul Trials to fall between 1 50 and 1553 and particularly 
nn two Tubes with flat Bulbs it came out 153 to the 8th 
1 Part of a Grain. I have therefore given 153 Parts of 
1 10000 to the Diftance between the Freezing Point, and $ 
that of Boiling Water, in the Standard Thermometer of _ | 
annexed Plate. | 
Whoever will conſult Dr. G. ki Eſſays on 
- theſe Subjects, will be ſatisfied that none of the numerous 
ob ConftruQions of this Inſtrument, which he has exhibited, 
e 1 55 for a Standard in this Kind, He has, with great 
- udgment 
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we Warldg as thee 


3 4 5 3 72 


of ns nn 3 De L Prog: 


Peterſturghs and Fobrenheit's all over the Globe. 
But as na Thermometer has yet been made to that 


Extent of, Scale, as Nature and Uſe require, 1 have 
thought it might he acceptable to the curious and philo- 
ſophic Part of the Public: to haye this firſt Exemplar of 
ſuch à wonderful. Conſtruction. Dr. MARTINE. was 
aſtoniſhed at à Pegree of Cold which -cauſed a Neſcent 
of the & to 275 below (9). in De L. Hes Thermometer 
| at Peterſburgh; he, could. ſcarce think it eredible; but 


What would. he haye. thought, or ſaid, on hearing that i in 


the Year 1760i it fell EET or 800 Degrees. 1 and congealed 
the Jwhbich the Dr. had 


enied to be poſüblel But what will | 
Not Time produce ? We make ſuch Thermometers now 


| for ſuch a as Are willing to. repeat thoſe amazi 12 Experi- : 


ments i in very cold Climates) with the u tmoſt ale; 3 and 


a6 ugh that Fa Cold cannot 15 exhibited here, 5 


yet ' nothing i 1s ealier an to. ſhew the other Extreme of 
Heat for boiling Vi in the STANDARD THERMOMETER, 
And, by ſeveral Experiments, I have Yound i it to be very 


near the ſame with that of "e. Braun, as here marked in 8 


the Scales. 6 


Philoſophers have e a Method of inveſt cots g 
* 


Degrees of Heat much greater than that of , when it 


boils, even ta that of g/owing, or red hot Metals; and, of 


courſe, to explore it whereno Thermometer can be applied, 


They go upon this Suppoſition, that the Degrees of Heat 


loft by Bodies in equal Times, are as the remaining Degrees of 
| Heat in thoſe Bodies at the Ends of thoſe equal Intervals of” 
* ; and if this were the I then the ſaid Degrees of 

oY 


be remaining Heat would be in baus! Prijireinn, 
. while the Intervals of Time were in arithmetical rl 
n 3 and granting this, nothing could be eaſier, than, 
thy obſerving the Time ih which the Heat of red hot Metal 
| he equal to that which the Thermometer could bear 
= | | when applied toit, and afterwards the Time (in Minutes) 
W_—_— in which the 3 ſubſided to the Temperature of the 
Ambient Air,) to find the Degree of Heat in the glowing 
= © ' Metal when firſt taken from the Fire ; for, by this Means, 
_ -. the logarithmetic CuxvE might be eafily drawn to expreſs 
| «© all the Degrees of Heat in the Mercury and in the Metal 
_ correſponding to every Minute of Time during the Ob- 
Rp ſervation, in the Manner directed in my New and Far" ap 
cn SysTxN of LocantTHMs. 
= : - "But the Virtuoſo has little Reaſon to hope for much 
Fg Satisfaction i in this Affair, for that the loſt Degrees of Heat 
are as the Remainders in equal Times, is an aſſumed Poſition, | 
rather than a real T ruth; beſides, were it actually Fact, 
the Heat of the V could never become equal to that of 
the common Air, as is evident from the Nature of the 
böbdeteefore- mentioned Curve and it $ Aſymptote,; nor ſhould 
I have troubled the Reader with ſuch an Eypotheſis, had { 
it not been. aſcribed to Sir IsAAc NewrTon,' and ſo | : 
| Jargely treated of by Dr. G. MazTINE. | 
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